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(54) Collaborative computer system 

(57) In a collaborative computer network system, at 
least one of the computers (14,18) is connected to a 
voice telephone system. When a call is made from a first 
telephone (22) to a second telephone (22), the called 
arid calling telephone numbers are converted to network 
addresses, thereby enabling a collaborative session to 
be established between a local and a remote computer 
(18), whereby a shared workspace (40) can be utilized 
by both the called and the calling parties. 
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Description 

This invention relates to collaborative computer 
systems. 

There is often a need to access computer programs 
during telephone conversations. Such telephone con- 
versations may require the user to record the call in a 
telephone log, modify a database, or otherwise manip- 
ulate information in a computer. 

Increasingly, there is a need for both the called and 
calling party to share a workspace in a computer net- 
work during the telephone call, in order to review or up- 
date shared information. However, while the mechanics 
for placing phone calls are simple and well known, the 
same cannot be said for the mechanics of setting up a 
shared workspace in a computer network. 

It is an object of the present invention to provide a 
collaborative computer system adapted for simple op- 
eration, utilizing a voice telephone system. 

Therefore, according to one aspect of the present 
invention, there is provided a method of managing a col- 
laborative computer system including a plurality of com- 
puters connected in a network characterized by the 
steps of: connecting at least one of the computers to a 
voice telephone system, recognizing when a call is 
made to from a calling party to a called party through 
the voice telephone system; communicating identifica- 
tion information for the call from the voice telephone sys- 
tem to the connected computer, wherein the identifica- 
tion information identifies the calling and called parties; 
and establishing a shared workspace on the network be- 
tween a first computer associated with the calling party 
and a second computer associated with the called party. 

According to another aspect of the present inven- 
tion, there is provided a collaborative computer system 
for managing shared workspaces, charcaterized by: 
one or more computers connected together in a net- 
work; wherein at least one of the computers is connect- 
ed to a voice telephone system; means, performed by 
one of the computers, for recognizing when a call is 
made to from a first telephone identified by a calling 
number to a second telephone identified by a called 
number through the voice telephone system; means, for 
communicating identification information for the call 
from the voice telephone system to the connected com- 
puter, wherein the identification information identifies 
the calling and called numbers; and means, for estab- 
lishing a shared workspace on the network between a 
first computer associated with the first telephone using 
the calling number and a second computer associated 
with the second telephone using the called numbers. 

One embodiment of the invention will now be de- 
scribed, by way of example, with reference to the ac- 
companying drawings, in which: - 

Figure 1 is a block diagram illustrating one possible 
embodiment of the hardware comprising the 
present invention; 



Figure 2 is a flowchart diagram illustrating one pos- 
sible method for controlling the display of informa- 
tion; 

Figure 3 is a diagram illustrating an exemplary table 
5 associating telephone numbers with network ad- 

dresses according to the present invention; 
Figure 4 is a timing diagram that illustrates an ex- 
emplary call setup for the passive telephone moni- 
tor according to the present invention; and 
10 Figure 5 is a diagram that illustrates how informa- 
tion is shared between the local and remote com- 
puters. 

The present invention provides one concept for 

is computerAelephone integration that unites personal 
computers and telephones for business purposes. The 
present invention allows two or more network users to 
share an application that has been established in re- 
sponse to the placing of a telephone call which operates 

20 j n parallel with the sharing of the application. The 
present invention allows a user to establish computer 
sessions with the same level of transparency as the tel- 
ephone itself. For example, when a person picks up the 
phone to place a call, that person does not think about 

25 the mechanics of establishing an electrical connection 
via the telephone. The present invention accomplishes 
the same thing in establishing shared workspaces be- 
tween users, and thereby minimize the effort involved in 
establishing such workspaces. Thus, the present inven- 

30 tion is a very transparent communication device for 
sharing data on a computer network in parallel with a 
telephone conversation. It is preferred that the shared 
data be multimedia data and that the user be able to 
watch changes being made to that shared workspace 

35 by the other user in real time. 

Figure 1 is a block diagram illustrating one possible 
embodiment of the hardware comprising the present in- 
vention. The present invention is typically incorporated 
into a wide area computer network 1 0. The wide area 

40 network 1 0 includes one or more local area networks 12 
comprised of servers 14, wherein the local area net- 
works 12 are coupled into the wide area network 10 via 
routers 16 in a manner well known in the art. The local 
area networks 1 2 are comprised of one or more person- 

45 al computers 1 8 coupled to their respective local servers 
14. The environment of the present invention also in- 
cludes a voice telephone system comprising at least one 
switch or PBX 20 controlling the operations of tele- 
phones 22 belonging to users of the wide area network 

50 10. In the preferred embodiment, there exists at least 
one physical link between the PBX 20 and at least one 
of the servers 14 in the wide area network 10. Also in 
the preferred embodiment, the server 14 passively mon- 
itors the link with the PBX 20. The word "passive" implies 

55 that the PBX (on behalf of the phone user) is in control 
of the session setup and that the computer network pas- 
sively follows the PBX based on the information it mon- 
itors from the PBX. However, those skilled in the art will 
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recognize that the server 14 could actively control the 
link with the PBX 20 instead. An active computer net- 
work would, based on user selection of a certain person 
in an address book application executed thereon, direct 
the PBX to establish a phone session. 

Figure 2 is a flowchart illustrating one possible em- 
bodiment of the steps performed by the present inven- 
tion. Block 24 represents the PBX 20 receiving a request 
to place a call between at least two of the telephones 
22 coupled thereto, which request initiates actuation of 
the present invention. Block 26 represents information 
about the call being transmitted from the PBX 20 to the 
server 14. Preferably, the information received by the 
server 14 from the PBX 20 would comprise automatic 
number identification (ANI) or similar type information 
that identifies both the called and calling numbers. Block 
28 represents the server 1 4 mapping the called and call- 
ing numbers to the network addresses of the associated 
personal computers 18. Figure 3 is a block diagram il- 
lustrating an exemplary table associating PBX 20 exten- 
sion numbers 32 for the telephones 22 with Ethernet™ 
or Internet or other network addresses 34 for the per- 
sonal computers 18, so that a user would be identified 
by both values. Referring again to Figure 2, bbck 30 
represents the server 1 4 initiating a session between the 
personal computers 18 on the wide area network 10 
identified by the called and calling number, so that the 
associated computers 18 access a shared workspace 
across the wide area network 1 0. 

Figure 4 is a timing diagram that illustrates an ex- 
emplary call setup for the passive telephone monitor ac- 
cording to the present invention. Initially, the local and 
remote users login into their respective local and remote 
computers and enable their respective passive tele- 
phone monitors. The local user then places a telephone 
call through the voice telephone system to the remote 
user, who answers the telephone call. At the same time, 
the remote computer receives the ANI information from 
the voice telephone system, and maps the ANI informa- 
tion to a network address. Then, the remote computer 
establishes a session across the computer network to 
the local computer's passive telephone monitor (or vice 
versa). Both the local and remote computers present an 
initial shared workspace to their respective users using 
the displays attached to their respective computers. 
Thereafter, the local and remote users can share infor- 
mation by dragging, dropping or pasting information into 
windows displayed on their respective local and remote 
computers that represents the shared workspace. 

Figure 5 is a block diagram that illustrates how in- 
formation is shared between the local and remote com- 
puters 18. A monitor 36 displays one or more windows 
38 and 40 under the control of a windowing graphical 
user interface : such as Microsoft Windows 3.1. A first 
window 38 may display information from a completely 
local application, such as a spreadsheet. A second win- 
dow 40 may display information from the shared work- 
space with the remote computer 18. The arrow 42 be- 



tween the first window 38 and second window 40 rep- 
resents the local user sharing information from the local 
application in the first window 38 with the remote user 
by dragging, dropping or pasting the information into the 
5 second window 40 displaying information from the 
shared workspace with the remote computer 18. The 
same steps can be performed by the remote user as 
well. 

In the present invention, each of the computers 18 

10 forms part of a collaborative system, wherein the calling 
party's computer 18 interacts with one or more called 
party's computer 18. The collaborative system simulta- 
neously replicates selected windows displayed on the 
calling parly's computer 1 8 at one or more called party's 

15 computer 10. This replication allows the users to share 
workspace areas on the wide area network 1 0. Note that 
it is possible for both the called party's computer 1 8 and 
the calling party's computer 18 to run a plurality of other 
applications at the same time because of the multi-task- 

20 jng capabilities of the operating environment. 

The present invention preferably utilizes the Teleph- 
ony Services Application Programming Interface 
(TSAPI) developed by Novell, Inc. and AT&T Corpora- 
tion. The TSAPI focuses on call control to enable com- 

25 puters 18 (including servers 14) to control dialling, an- 
swering, transferring and conferencing of telephone 
calls. In addition, the TSAPI can control PBXs 20, 
switches and digital phones 22. With TSAPI, the con- 
nection from the phone 22 to the file server 14 or per- 

30 sonal computer 18 is logical, not physical. When the us- 
er logs in, the server 14 creates a mapping between the 
user's personal computer 18 address and phone 22 ad- 
dress. That association synchronizes the flow of data 
on the wide area network 10 with the flow of telephone 

35 calls on the PBX 20. 

In summary, the present invention discloses a meth- 
od and apparatus for using a passive telephone monitor 
to control collaborative systems comprising one or more 
local computers connected to one or more remote com- 

40 puters, wherein an image displayed on the local com- 
puter is substantially simultaneously displayed on the 
remote computer. 

The following paragraph describes some alterna- 
tive ways of accomplishing the present invention. Those 

45 skilled in the art will recognize that the present invention 
could be used with any type of computer, and need not 
be limited to a personal computer. Those skilled in the 
art will recognize that different networks and operating 
systems could be used with the present invention de- 

50 scribed herein. Those skilled in the art will recognize that 
various forms of communication links between comput- 
ers could be used with the present invention. Those 
skilled in the art will recognize that the present invention 
could be used any type of display interface. Those 

55 skilled in the art will recognize that alternate approaches 
to capturing or intercepting telephony events could be 
substituted for the approach described herein. Those 
skilled in the art will recognize that the present invention 
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need not be limited to configurations where a PBX is 
involved and as long as an interface exist between the 
voice telephone network that can provide calling/called 
number information to a server, then the same effect can 
be achieved. Those skilled in the art will recognize that s 
the present invention could be used with more than two 
parties and that conference calls and work spaces 
shared between any number of parties could be 
achieved using the present invention. 



Claims 

1. A method of managing a collaborative computer 
system including a plurality of computers (14,18) ?5 
connected in a network (10,12), characterized by 

the steps of: connecting at least one of the comput- 
ers (14,18) to a voice telephone system, recogniz- 
ing when a call is made to from a calling party to a 
called party through the voice telephone system; 20 
communicating identification information for the call 
from the voice telephone system to the connected 
computer (14,18), wherein the identification infor- 
mation identifies the calling and called parties; and 
establishing a shared workspace (40) on the net- 25 
work (10,12) between a first computer (18) associ- 
ated with the calling party and a second computer 
(18) associated with the called party. 

2. A method according to claim 1 , characterized in that 30 
the identification information comprises automatic 
number identification identifying the calling and 
called parties. 



connected to a voice telephone system; means per- 
formed by one of the computers (14,18), for recog- 
nizing when a call is made to from a first telephone 
(22) identified by a calling number to a second tel- 
ephone (22) identified by a called number through 
the voice telephone system; means for communi- 
cating identification information for the call from the 
voice telephone system to the connected computer 
(14,18), wherein the identification information iden- 
tifies the calling and called numbers; and means for 
establishing a shared workspace (40) on the net- 
work (10,12) between a first computer (18) associ- 
ated with the first telephone (22) using the calling 
number and a second computer associated with the 
second telephone (22) using the called numbers. 

7. A system according to claim 6, characterized in that 
the identification information comprises automatic 
number identification identifying the calling and 
called numbers. 

8. A system according to claim 6 or claim 7, charac- 
terized in that one of the computers (14,18) further 
comprises means for mapping the calling and called 
numbers to corresponding network addresses of 
the first and second computers (18). 

9. A system according to claim 8, characterized in that 
the means for mapping comprises means for ac- 
cessing a table on one of the computers (14,18) to 
associate the network addresses for the first and 
second computers (18) with the calling and called 
numbers. • 



3. A method according to claim 1 or claim 2, charac- 35 
terized by the step of mapping phone numbers as- 
sociated with the calling and called parties to corre- 
sponding network addresses of the first and second 
computers (18). 

40 

4. A method according to claim 3, characterized in that 
the mapping step comprises the step of accessing 
a table on the connected computer (14,18) associ- 
ating network addresses for the first and second 
computers (18) with extension numbers for the call- 
ing and called parties. 

5. A method according to any one of the preceding 
claims, characterized by the step of replicating se- 
lected information displayed on the first computer so 
(1 8) at the second computer (18); and of replicating 
selected information displayed on the second com- 
puter (18) at the first computer (18). 



10. A system according to any one of claims 6 to 9, 
characterized in that the means for establishing fur- 
ther comprises means for initiating a session be- 
tween the first and second computers (18) on the 
network (10,12) associated with the calling and 
called numbers, so that the first and second com- 
puters (18) access the shared workspace (40) 
across the network. 

11. A system according to claim 10, characterized by 
means for replicating selected information dis- 
played on the first computer (1 8) at the second com- 
puter (18); and means for replicating selected infor- 
mation displayed on the second computer (18) at 
the first computer (18). 



6. A collaborative computer system for managing ss 
shared workspaces, charcaterized by: one or more 
computers (14,18) connected together in a network 
(10,12), wherein at least one of the computers is 
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FIG. 2 



PBX RECEIVES 
REQUEST TO 
PLACE A CALL 
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CALL INFORMATION 
TRANSMITTED FROM 
THE PBX TO THE SERVER 



26 



SERVER MAPS THE CALLED AND 
CALLING NUMBERS TO THE NETWORK 
ADDRESSES OF THE COMPUTERS 
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SERVER INITIATES 
A SESSION BETWEEN 
THE COMPUTERS 



FIG. 3 



PHONE NUMBER # 1 


NETWORK ADDRESS # A 


PHONE NUMBER # 2 


NETWORK ADDRESS # B 
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PHONE NUMBER # 9 


NETWORK ADDRESS # I 
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FIG. 5 



^MONITOR 36 
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addresses, thereby enabling a collaborative session to 
be established between a local and a remote computer 
(18), whereby a shared workspace (40) can be utilized 
by both the called and the calling parties. 
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